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, M. S., Kim, M. J., Nakajima, H. , and Kim, K. W. (2002). Histone deacet 
ylase inhibitor FK228 inhibits tumor angiogenesis. Int. J. Cancer 97, 2 
90-296) o 

HDAC fctt 10 mm&.JKO^fyf zTfttm-tW. aS^, fttfcO HDAC 



WO 03/070754 



PCT/JP03/01859 



- 6 - 

$>!9(Ito, A., Lai, C. H. , Zhao, X,, Saito, S. , Hamilton, M. H. , Appella, 
E. , and Yao, T. P. (2001). p300/CBP-mediated p53 acetylation is commonl 
y induced by p53-activating agents and inhibited by MDM2. EMB0 J. 20, 13 
31-1340), *©«ffi|a*fcHDACl^mC2 36SBBi>«£:iauan i L. J., Shia, W. 
J. , Chen, M. H. , Yang, W. M. , Seto, E. , Lin, Y. S. , and Wu, C. W. (2000 
). Histone Deacetylases Specifically Down-regulate p53-dependent Gene Ac 
tivation. J. Biol. Chem. 275, 20436-20443) > l!u#M^6M (APL) <T>% 
ftfcHfc*«&*PML-M^PLZP-BAR, V ^UtOjUffilcBBfeS Bcl-6^©# 

6 (Dhordain P. , Albagli, 0., Lin, R. J., Ansieau, S. , Quief, S. , Leutz, 
A., Kerckaert, J. P., Evans, R. M. , and Leprince, D. (1997). Corepressor 

SMRT binds the BTB/P0Z repressing domain of the LAZ3/BCL6 oncoprotein. 
Proc. Natl. Acad. Sci. USA 94, 10762-10767; Grignani, F. , De, M. S. , Ner 
vi, C. , Tomassoni, L. , Gelmetti, V., Cioce, M. , Fanelli, M. , Ruthardt, M 
. , Ferrara, F. F. , Zamir, I. , Seiser, C. , Grignani, F. , Lazar, M. A. , Mi 
nucci, S. , and Pelicci, P. G. (1998). Fusion proteins of the retinoic ac 
id receptor-alpha recruit histone deacetylase in promyelocytic leukaemia 
. Nature 391, 815-818; He, L. Z, , Guidez, F., Tribioli, C. , Peruzzi, D. , 

Ruthardt, M. , Zelent, A., and Pandolf i, P. P. (1998). Distinct interact 
ions of PML-RARalpha and PLZF-RARalpha with co- repressors determine dif 
ferential responses to RA in APL. Nature Genet. 18, 126-135; Lin, R. J., 

Nagy, L. , Inoue, S. , Shao, W. , Miller, ff. J. , and Evans, R. M. (1998) . 
Role of the histone deacetylase complex in acute promyelocytic leukaemia 
. Nature 391, 81 1-814) 0 mmfcW&Kttlr&mkCVzffJzr 



WO 03/070754 



PCT/JP03/01859 



- 7 - 

^P?5tt(McKinsey, T. A., Zhang, C. L. , Lu, J., and Olson, E. N. (2000). S 
ignal-dependent nuclear export of a hi stone deacetylase regulates muscle 
differentiation. Nature 408, 106-111; Verdel, A., and Khochbin, S. (199 
9). Identification of a new family of higher eukaryotic histone deacetyl 
ases. Coordinate expression of differentiation-dependent chromatin modif 
iers. J. Biol. Chem. 274, 2440-2445), m^^Pl#L^V>7cfe{^ftf-y^^ 

hdac6 femw&^xoxm-M^m&iy^ b^u mnnmmm^m^-r 

Z^^-efoZ (Verdel, A., Curtet, S. , Brocard, M.-P. , Rousseaux, S. , Lem 
ercier, C. , Yoshida, M. , and Khochbin, S. (2000) . Active maintenance of 
mHDA2/mHDAC6 histone-deacetylase in the cytoplasm. Curr. Biol. 10, 747- 
749) o HDAC6 £f*T?»m#Ei< , E^&iM^teKSfrS tmfe&tl 

r. fcflS&bttTV^S (Matsuyama, A., Shimazu, T. , Sumida, Y. , Saito, A., Y 
oshimatsu, Y. , Seigneurin-Berny, D. , Osada, H. , Komatsu, Y. , Nishino, N. 
, Khochbin, S. , Horinouchi, S. , and Yoshida, M. (2002). In vivo destabil 
ization of dynamic microtubules by HDAC6-mediated deacetylation. EMB0 J 
. 21, 6820-6831) . £ fete, HDAC6 ttft/.Mf fc^1"5&Tir^vWbil3f"? N 
Mfa<DMW) J l$L\Z-M-lfirZ> (Hubbert, C. , Guardiola, A. , Shao, R., Kawaguchi, 
Y., Ito, A., Nixon, A., Yoshida, ML, Wang, X.-F., and Yao, T. -P. (2002) 
. HDAC6 is a microtubule-associated deacetylase. Nature 417, 455-458) 
o «fcoT HDAC6 <D ®.mm*fe&&M : ffl k&Z> Wtt** *> %<> TSA HDAC 

Ltx^^rH h v£#o h7^^V^^HDAC6 %mM1rt> £ &l> (Fu 

rumai, R. , Komatsu, Y. , Nishino, N. , Khochbin, S. , Yoshida, M. , and Hori 



WO 03/070754 



PCT/JP03/01859 



- 8 - 

nouchi, S. Potent histone deacetylase inhibitors built from trichostati 
n A and cyclic tetrapeptide antibiotics including trapoxin. Proc. Natl. 
Acad. Sci. USA 98: 87-92, 2001.) 0 #*©St(WI3S©flW83&^fe, I^fb7 

mtkr h y K»#©*ftfc iot HDAC6 b o^mm^b *t*. 

iOi^ tegt^X h 7 K»^©3fe« fciotl^ft HDAC fcSUlW ft HL« 

iSHtSrTrt* (Finnin, M. S. , Donigian, J. R. , Cohen, A., Richon, V. M. , Ri 
fkind, R. A. , Marks, P. A. , Breslow, R. , and Pavletich, N. P. Structure 
s of a histone deacetylase homologue bound to the TSA and SAHA inhibitor 
s. Nature 401: 188-193, 1999.) 0 t K* ^ABftSrW^S HDAC IR&ffl b L 
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R32 



R22 

R23 (5) 



(Sl^N II, R u , R 21 , R22> R 2 s» ^SU ^32> ^33» ^41> ^42> ^43' 

) 



WO 03/070754 



PCT/JP03/01859 



-13- 



P1-NR21 




COOH 



(6) 



(5£fu R,,, R 22 , R 23 , R 3 i, R 32 . R 33 . R«. R 4 2» V S.^Pi tWEtfS«bfc 



(5^ n, R n , P 2 , RXfiUal ft, Ifili&X&mLtckfflmXhZ) T'/j^ttS-fb 



(iW, n> r u , r 21> R22) r 31 , R 32 , R33, R 41 , R„, R^, P„ P 2 , RTfUal « 
Si^^-frTs ±IB-JK5*: (5) T^£*v5>ffcl^l£#> ftV^-jRS: (5) T*^ 




P1-NR21 




C00P2 



(8) 
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R43 




R23 



n, R u , R,,, R^, R23, R 31 , R 32 , R^ R 41 , R 42 , RX$R i3 \*s tfj|Bl?^b 

*M©fc<^^ ±ia©-^ (1) -r?^l-r.£as-ct5o ^©^ftfc-a- 

tlfi HDAC (Jl^J LT'gffiT't 5 0 

±is^: (1) *s r u , Rji, Ru, Rtttt-e^tiaaacuT***^^:^^*^ 

"t-Sifcas-CtS. R 22 , R.3, R 32 , R^ R 42 , R 43 «, ^jft^ftlSlZfcUTTK^ 

, mm®. 1-6 ©e^t/v^Ss *fc«^#«ai5RT/vdf^©v^*L*^ 

#T?f? > w c T\ ^H§ifc i~6 ^E^T^^/v«*5<t^#^#m^r 

l/rwCt>J:l\ R 21 R,,, R M t R 23 , R,! £ R 32 , R 32 1 R^, R 41 £ R« 

$c i~5 ©Jil7/^ vyl, JSififc i~6 o&®m&G1rzm&fcmfk i~5 © 

liT^vy^ h L < lift** 1-6 ©S^3gfcfl&jfcfc«£ft** 1-5 ©tt 
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fetlSfc*. LT«fBL#5ifiirc, ±&$tmmi~6<DWL 

& (1) <K X«r**£U »9£5«3tIK^**t>»ql#HDAe|fi* 

5f»imW:4:i:W4U\ HDAC B«gtt«r*f 

3t^-efcoT^»^m^t±|5^; (1) ^©StUHK^i^^-f K3»^Sr^ 
LT^-e-L#5T/V^/vS^L< }*ry-/vS> SfctttWUBRB, R 23 , R 32 , R 33 , 
R 42 , £fcttR 43 (0^m^^^(ommnr^mM^h^^y^;vy 

5 HDAC t i fc&S. £fc> a^^^^1-5ft#^T/V^r/V 

SfclXttTP— £&K:fil^ft£fcffi;iTVvrt>«fc<, *7c, HDAC 

A-#7° h y S?>^f ^#7** ffcfll*.* 5-Tif x^i^^y^l/ 
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*7lHs #$&KK:*5V>T:S; ( 1 ) " «K 23 n Wt HDAC E&Wf£'|4&^Tl-.5f&H"C31iR. 

©m^T 1 h K*ffi*>fe««JS(^* W^*»n d»fe*5ft*«tt. HDAC 

©8H*#*- y h^tiAU, ^©ft*«3fej»OStt^*-/l/«* HDAC 
5/ h^©Mfo v ^T-^^$itHDAC^|Il^-f-SM^1-5t#X.f 3 tb5 0 

tottu 2— T^y — n -ap7/w* ^StUP* £: bTETF©3I 9 »3frf 5 E. i: ■» 

"Cc^So fc3o> R u , R21, R 22 » R23> ^ZV ^32' ^33* R«> ^42' ^43n & <£ TJ 5 II & 2? <£> AE: 

s^fe-efcs. ^ttftfctt* -KS: (2) 



Pi - NR11 




(2) 



•C**3*bS'f&&4&x -$5£ (3) 
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HNR21 




COOP2 



(3) 



(O V ^?}lfr<D^ n ? vm-, * 1t ft little & V^JK|££ ^£57y;Vt fc tt T/V^ 
(5) 



P1-NR11' 




CONR41 



R42 R43 



X 



COOP2 




Sr-^tf^HfcRJS§*, -jRa (9) 
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R43 



R 4 : 



R23 

(9) *k P 3 »;*/H7-f K!J^S©fii«SSr^"t- 0 :ft«Htm5ft- 

«^feT?«>So AfrWt^Wt, -JRS: (6) 

R22R23 R32R33 R42R43 



(6) 

Pi-NR21^ ^C0NR31^ ^C0NR41-^ ^COOH 

X^ZtlZik&MZ, -mX (7) 




n (7) 
HRnN^ ^COOP2 
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P1-NR21 



R22 R23 



X 



CONR31 



R32 R33 R42 R43 

\' >CONR4i^ ^ 




Hal 



COOPa 
(8) 



hdac %um-t-54t&mK &A,mm, euhmmm, &&xmmmfokx<oft 

Z.b&&>mfatb%nbtlX^Z (Yoshida, M. , Nomura, S. , and Beppu, T. Effe 
cts of trichostatins on differentiation of murine erythroleukemia cells. 
Cancer Res. 47: 3688-3691, 1987; Hoshikawa, Y. , Kijima, M., Yoshida, M 




(9) 
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. , and Beppu, T. Expression of differentiation-related markers in terat 
ocarcinoma cells via histone hyperacetylation by trichostatin A. Agric. 

Biol. Chem. 55: 1491-1495, 1991; Minucci, S., Horn, V., Bhattacharyya, 
N. , Russanova, V. , Ogryzko, V. V. , Gabriele, L. , Howard, B. H. , and Ozat 
o, K. A histone deacetylase inhibitor potentiates retinoid receptor act 
ion in embryonal carcinoma cells. Proc. Natl. Acad. Sci. USA 94: 11295- 
11300, 1997; Inokoshi, J., Katagiri, M. , Arima, S. , Tanaka, H. , Hayashi, 

M. , Kim, Y. B. , Furumai, R. , Yoshida, M. , Horinouchi, S. , and Omura, S. 

(1999). Neuronal differentiation of Neuro 2a cells by inhibitors of eel 
1 progression, trichostatin A and butyrolactone I. Biochem. Biophys. Re 
s. Commun. 256, 372-376; Wang, J., Saunthararajah, Y., Redner, R. L. , an 
d Liu, J. M. Inhibitors of histone deacetylase relieve ETO-mediated rep 
ression and induce differentiation of AML1-ET0 leukemia cells. Cancer R 
es. 59: 2766-2769, 1999; Munster, P. N. , Troso-Sandoval, T. , Rosen, N. , 
Rifkind, R. , Marks, P. A. , and Richon, V. M. The histone deacetylase in 
hibitor suberoylanilide hydroxamic acid induces differentiation of human 

breast cancer cells. Cancer Res. 61: 8492-8497, 2001; Ferrara, F. F., 
Fazi, F. , Bianchini, A. , Padula, F. , Gelmetti, V. , Minucci, S. , Mancini, 

M. , Pelicci, P. G. , Lo Coco, F. , and Nervi, C. Histone deacetylase-tar 
geted treatment restores retinoic acid signaling and differentiation in 
acute myeloid leukemia. Cancer Res. 61: 2-7, 2001; Gottlicher, M. , Minu 
cci, S. , Zhu, P. , Kramer, 0. H. , Schimpf , A. , Giavara, S. , Sleeman, J. P 
Lo Coco, F. , Nervi, C. , Pelicci, P. G. , and Heinzel, T. Valproic aci 
d defines a novel class of HDAC inhibitors inducing differentiation of t 
ransformed cells. EMB0 J. 20: 6969-6978, 2001) 0 <fcoT N ^^©fc^ 
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o 

HDAC SrRMM-Sfc'&fcWU Jk^lf£&PI^1-5 t«£ftTl^ (Kim 
, M. S., Kwon, H. J., Lee, Y. M. , Baek, J. H. , Jang, J. E. , Lee, S. W. , 
Moon, E. J. , Kim, H. S. , Lee, S. K. , Chung, H. Y. , Kim, C. f. , and Kim, 
K. W. (2001). Histone deacetylases induce angiogenesis by negative regul 
ation of tumor suppressor genes. Nature Med. 7, 437-443; Kuron, H. J., K 
im, M. S. , Kim, M. J., Nakajima, H. , and Kim, K. W. (2002). Histone deac 
etylase inhibitor FK228 inhibits tumor angiogenesis. Int. J. Cancer 97, 
290-296) „ iot, *»W©fl2^^ JfrWfrM^J t lt1)?Uffit# 5„ 
Sfc* 1&m<D#&m\Z^ @^<DHDAC0 5*>s HDAC 1 , 4{^LT31^(C 

m^mm^m-to zotctb, ^m<o^m\t, hdaci, 4\zmmhtcm& 

HDAC 1 , 4dSM#LfciB^^S v ^^ ^£^>5 ^ tf* 

m(Dmm&*mMm%mzf;%tsi£xh£\<\ ^<DmmmMt \*xt&&n<ojm 

^Ml»tfclifKI«i^i:t»§, fllfctf, ^ »j N »j 
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~/K ii(^yy;^h 80™, HCO-50 ifiLT 

t> «fcv\> 

Mibxfi, mwr. s-itaoiL m^^mm, mm i8^«#ai*if 

tofts *fctt«PftK:S*#|c^i<J!>^jfefc 

60kg LT) fc*5^TW\ 1 B S 0. 01 ^fc 30mg, 0£ L< Wtf& 

0.1 d>e> 20m g% £ o & * U< \*m 0. 1 56* & lOmg 6#HMRffiWfc J: 9 
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s *t«$&> S4-»io"Cfe^5^, ^tlJIMA (fttt 60kg 

111 1 f£ s ^tt^-C^ S A-g £ TO^H i» 5 <D LDLD 5 V ^ LDLL ft: 

© scop <om^(D~W^irm^h 5 0 

11 2 ^Kt?fe?>^^-^K^T?o^^i5:4 ~ 7 © scop <DWi&*7Flr 

mX'hZ> 0 0{c:*5V^-CSCOP152 (C5)J3\ HI 1 ^fi^LT^-fo 

m3«, ^^^-r^-M©scop©#it$r^-ria^fc^ 0 scops^s^ 

/-^-©##£2fgLT^LT^5 0 
@ 4 SCOP 15 2 <Dfc-$m%%£&£l£tc^4 7 V y \?M<D SCOP <DW 

IH7« N SCOP 152, SCOP 304 *5£tf SCOP 402 Ojfa.?f tpX*<D%fe&<DWM%ft 
m8\t, SCOP 152 s SCOP 304 SCOP 402 <D&Bj& l^^W^&^fffffi 

*^^'T?SH~^'6*©^lS©^f|:©it*vS:BI 1 N 2t^U H-L-Ab7-0H 
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2-amino-7-bromoheptanoic acid £ TAb7j ts 2-amino-7-acetyltioheptanoic 
acid £r TAm7 (Ac) J k. „ 2-amino-7-mercaptoheptanioc acid TAm7j t sul 
fide of 2-amino-7-mercaptoheptanioc acid £ TAm7(-)j £ N 2-amino-8. 9-dim 
ercapto(S 9 -2'-nitro-N,N' -dimethyl benzamide) £ rAm7(Ell)j t s 2-amino-8, 
9-dimercapto-ll-hydroxyundecanoic acid rAm7(SMEt)j 2-amino-8. 9-di 
mercapto(S 9 -2'-pyridyl) nonanoic acid % TAm7(S2Py)j t s 2-amino-8. 9-dim 
ercapto(S 9 -4'-pyridyl) nonanoic acid % rAm7(S4Py)j 2-amino-8, 9-dime 
rcaptodecanoic acid £ TAm7(SMe)j X>$> 3 Sulfur- 

containing cyclic peptides £r TSCOPJ tl^-LT^i" 0 
MMM 1 . Boc-L-Ab7-0H <D&J$ 

H-L-Ab7-0H (7.3 g, 32.4 mmol) : V**^ = 1 : lWB (30 ml, v 

/v) 7k^T(Boc) 2 0 (7.68 g, 35.6 mmol) MMJ^W^ (6 

.72 ml, 48.6 mmol) ^Px5^ffi»bfc 0 £/«£rf^fe^ ^-TVUTifc^ 

^?-/v%%£u mmr^mmm-mmmit^ ao.4 g , 32.4 mmoi, w 

100%) £#fc 0 

MMW 2 . Boc-L-Ab7-NHMe <D&f$ 

Boc-L-Ab7-0H (326 mg, 1.0 mmol), MWl^ J 7* fvl'T ^ V (81 mg, 1. 2 mmol) 
, HOBt • 1^0 (184 mg, 1. 2 mmol) <D DMF (3 ml) ^{CTjC^Tl? h V J^/VT 
$y (0.17 ml, 1.2 mmol) RTfVCC (247 mg, 1.2 mmol) ^P^fc 6 15 ftRtift 
DMF^r|?*L, H^^vH^ilU 10% ^^to^ 4% ^tK^ 

|j5r77?'^^]J^^o-7h^7^- (3.6x15cm, ^Da*W) 
tilt, / ^az-^/V (l:io) %lB7LXmtU &£ifr*<^|E 

(250 mg, 0.74 mmol, Ifc* 74%) Sr#/t 0 TLC: Rf = 0.58 (CHC1, / MeO 
H = 9 / 1) 
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HM 3 . Boc-L-Am7 (Ac) -NHMe <D&J$ 

Boc-Ab7-NHMe (125 mg, 0. 37 mmol) © DMF (2 ml) Wfcfc, <?-jr%m% V $ 
A (64 mg, 0.56 mmol) %Mz.X 3 ^WSJ5&$ii:fCo DMF£||3cU ffim^* 

fc*#U io% ? ^>m7k®mATfmn&M&x*M]kfc&Vtc'& s M g so 4 T^ 
v *-—TA> / Gto*.-?/l> (1:10) 4rjljq;tT@ft;U e^*©^^ 
(120mg, 0. 36 mmol, I&t§£ 97%) Sr#fc 0 TLC: Rf = 0. 57 (CHC1 S / MeOH = 
9 / 1) 

H2iS#) 4 . Boc-L-Am7 (-) -NHMe SS dimer <D&& 

Boc-Am7(Ac)-NHMe (60 mg, 0.18 mmol) ©DMF (0.5 ml) ^K;**/ — /M£ 
T^=T (20 eq.) SrJn*., 24#NHfc#Lfco EI^SM, £fifcbfcSS 
dimer Sr77yVa^]j ^/I^pt b^77^- (1.5X30 cm, 1% ^ ./ — 
;V / ^na*M) "C^U ^^©^flEft^ (43 mg, 0.11 mmol, IR 
* 61%) &#7h 0 HPLC 8.5 min, HRMS (FAB, dithiodiethanol), 579 

.3293 [M+H], C^O^ (579.3250). 
H»J 5 . Boc-L-Am7 (S4Py) -NHMe ©^j£ 

Boc-Am7(Ac)-NHMe (60 mg, 0. 18 mmol) ©DMF (0.5 ml) SBftKl 4, 4' 
i^tfy^y (79 mg. 0.36 mmol) M^/^tt7y^7 (20 eq. ) 

77^- (1. 5 X 30 cm, 9 p n X*mM U W«iffaft4rfjV\ ^TO^ 
(43 mg, 0.11 mmol, W 61%) &#fc 0 HPLC##H$|HK 5.6 min, HRMS (FA 
B, dithiodiethanol), 400.1766 [M+H], C 18 H 29 0 3 N 3 S 2 (400. 1729). 
MMM 6 . Boc-L-Ab7-0Bzl ©-£$ 

Boc-L-Ab7-0H (4.05 g, 12.5 mmol) £• DCM (20 ml) fc»#U ^T^v* 
}VT)V^~- ;V (1.55 ml, 15.0 mmol), 4-^^/VT^ J \?V (153 mg, 1.2 
5 mmol) RtfDCC (3.09 g, 15.0 mmol) fciPfc 8 NpTO#^ofc 0 

IB»:*f7H£*#U 10% ^yBbMIHfc 4% Rm&mi-hV !7AtK 
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tm&Tmfc*&k^M&ffl)> vit 0 Mgso 4 n?««Mt % mms mutm * 7 ? y v 

flstw VJfyyj— (5X20 cm, 20% Wftkx-'T'A' / ^3Mf>') X* 
*HRU mW;<DmB4k&V0 (4.29 g, 10.4 mmol, W 83%) &#fc„ TLC: Rf = 
0.49 (BflkE^vW / ^^i?-^ = 1/4) 

7 . Boc-L-Ile- L-Pro-OBzl (D&fo 
Boc-L-Pro-OH (1. 08 g, 5. 0 mmol) ksO&As'fxi ^ K (0.893 ml, 75 mmol) 
h DMF (10 ml) <K fcftTT? b y ^5vVT 5 ^ (10. 5 ml, 75 mmol) #£ET 
T^JS£*T n £CfcBoc-L-Pro-0Bzl kWfrfoh LT#fc 0 r*l£7jt?ftT2 N 
HC1 / S^tf-V (5 eq.) T? 3 R#TOS H-L-Pro-0Bzl • HC1 £#fc 0 

Boc-L-Ile-OH • 1/2 H 2 0 (1. 39 g, 6.0 mmol), H-D-Pro-0Bzl • HC1 (956 mg, 4 
.0 mmol) &tfH0Bt -^0 (613 mg, 4.0 mmol) <D DMF (10 ml) 8fc\£%}bT"Z 
DCC (1.24 g, 6.0 mmol) JtfUliW^ (0.70 ml, 4.0 mmol) Sr^jifc 

o 8i$w«#« s dmf^«*u titm^Mmmu mt^m/mm, 4%^ 
n 5 vj**mmRTfmm&Mfox*MWc&^tc 0 Mgso 4 r^M, mm 

x i»77 5'V/aV'!j^Wa-7f^77^- (4X30 cm, ^ 

/ ^pp*/va) -e*tKu tbywwMit&to (1.63 g , 3.38 m>i, 85% 

) Sr#7t 0 TLC^Rf = (CHCI3 / MeOH = 9/1) 
MMM 8 . Boc-D-Tyr (Me) -L-I le-L-Pro-OBzl 

Boc-L-Ile-L-Pro-OBzl (1.63 g, 3.38 mmol) £ TFA (5 ml) fc$$?L % tK?^ 
TSO&IWSfcjlLfco RlSJ|ftT«TFA*«*U i*ETl£i*U H-L-Ile-L-Pro-0 
Bzl-TFA &#fc„ iH^rDMF (8 ml) mi&!¥§it\ Boc-D-Tyr (Me) -OH (1.50 g, 
5.07 mmol) %M*.s ^TtJC&THBTU (1.92 g, 5.07 mmol), HOBt • H 2 0 (51 
8 mg, 3. 38 mmol) RTfi h V x-f-AsT 5 V (2. 37 ml, 16.9 mmol) fciJU^ 3 

m^bfco KA^^MII, l»3^A'fc*fru lOK^^kMu 4%^m 

7^-A^77S'^^!J^WP^h^77^- (4X30 cm, 1%* 9 J 
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—;V / fvuX/UA) T?fflf*iU 7* — &ifc<lMWC&*to (1.44 g, 2.42 mmol 
, iW 72%) &#fc 0 TLC: Rf = (CHC1 3 / MeOH = 9/1) 
MMW 9 . Boc-D-Tyr (Me) -L-Ile-L-Pro-L-Ab7-0Bzl <D&& 

Boc-D-Tyx(Me)-L-Ile-L-Pro-OBzl (1. 44 g, 2.42 mmol) /V (12 ml 

) fc»j&U 5% Pd-C (150 iBg) #eET8&Kt5B«rfTofc. 5B#r^ Pd-Cj»SE 
SrttiiU Rjt£iK«:«*SU Boc-D-Tyr(Me)-L-Ile-L-Pro-0H-TFAtr#7ci o 

Boc-L-Ab7-0Bzl (1.29 g, 3.12 mmol) &r TFA (10 ml) fcSB&U 30 
^W^fibfCo K&»7«TFA«rS*U »ffiT*a*U H-L-Ab7-0H • TFA 
fc 0 r^SrDMF (16 ml) Boc-D-Tyr (Me) -L-Ile-L-Pro-0H (1.21 g, 

2.40 nmoDSrJP^ *jfclvr2fC?&THBTU (1.18 g, 3.12 mmol), HOBt • H 2 0 (368 
mg, 2.40 mmol) Rtf hV a^^TS 34 ml, 9. 6 mmol) Sr^Px., 3 B#TO 

«77J'^^!)^WP-7b^77^- (4X30 cm, 2%7<* 7 — /W* 
pp*M) -e»»U :7*-A#0>«tBfl;£* (1.20 g, 1.47 mmol, W61 
%) £#7c 0 TLC: Rf = (CHCI3 / MeOH = 9. / 1) 

1 0 . H-D-Tyr (Me) -L-Ile-L-Pro-L-Ab7-0H • TFA <D&f& 
Boc-D-Tyr (Me) -L-Ile-L-Pro-L-Ab7-0Bzl (1. 20 g, 1.47 mmol) §r^^/— /V 
(7.5 ml) KmMU Pd-C« (130 mg) T, 8&fe»7G&fTofc 0 5 Pd- 
C«GW*aKaU KJ&afc«rg*fL Boc-D-Tyr (Me) -L-Ile-L-Pro-L-Ab7-0H 
„ Ztl& TFA (5 ml) \mmU 7K^T30^raSmbfc e KJ6«&f?*SL * 
-yvV / ^ftll^-TVV (1:10) SrJPfcTlSflSU i^Tft&fcfc*IBfb£*& (7 
70 mg, 1. 02 mmol, Jft* 69%) £#fc„ 

HJStfil 1 1 . Cyclo (-L-Ab7-D-Tyr (Me) -L-Ile-L-Pro-) <D&f& 

H-D-Tyr(Me)-L-Ile-L-Pro-L-Ab7-OH-TFA (770 mg, 1.02 mmol), HATU (388 m 
g, 1.53 mmol) RX* DIEA (0.71 ml) &5#§'JLT 30 DMF (1000 ml) 
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% 10% t^ym&Wfcs 4% XsMi&Tmft&M&vfflktmu MgS0 4 T?|fcJ| 

7^- (4X30 cm, 2^^;-/l'/^Pn^A) 7*— 130 

mg (21%) Sr#fc. HPLC fi^fl^Wx 8.20min., FAB-MS (dithiodiethanol), 593 

[M+H], (593.2). 
H j&ftl 1 2 . Cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-L-Pro-) 

cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pro-) (25 mg, 0. 042 mmol) 0) DMF (0.5 m 
1) mtUCf-ffmiJy 9& 0.59 mg, 0.084 mmol) %tiax.X 3 mfRBU&Zit 
tc 0 DMF SrfgicU aiit^lfflfcac^/UCJRD 10% * a: VSfc*S&tfU 4% NaHC0 3 & 

H^LT 19 mg (76%) ©ffl^tr#7t«, HPLC ftftl$|Rk 8.20 min., FAB-MS 
(dithiodiethanol), 589 [M+H], (589.3). 

Cyclo (-L-Am7(-) -D-Tyr (Me) -L-Ile-L-Pro-) (SS-dimer : SCOP 2 

96) <D&!$ 

cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-L-Pro-) (19 mg, 0. 0322 mmol) & Wl#> 
fc DMF (2 ml) mfcfcW-frU *9 J—>\J&LTV*:~T (10 eq. ) Srf^ffiS^T 

r-fe^s^^Lfco mm^k dmf (2 mi) Ki*a>u 1 m i 2 

) 0.04 ml 4rJP^TBMfc4rtfofc. £fifcLfc SS dimer Sr Sephadex LH-20 (DMF 
) *9AT?ft|»Lfc B **JPjfcT&^*fcLT#fc. HX* 7.4 mg (42%) „ HP 
l£®&Wm> 14.1 min., HRMS (FAB, dithiodiethanol), 1091.5648 [M+H], C 6 
AsOiASa (1091. 5674). 
mMffl 1 4 . Boc-L-Ile-DL-Pip-OBzl 

Boc-DL-Pip-OH (2.29 g, 10 mmol) k'O&As'fx* ^ K (1.79 ml, 15 mmol) 
t£DMF (20 ml) tf» 1? b ]} if;V7 5: ^ (2.1 ml, 15 mmol) #q0ETT?Rj££iir 
Ts £CfcBoc-DL-Pip-0Bzl SrJft^fc LT#7c 0 N HC1 / v^3;f- 
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y(5eq.) T? 3 f$W£U&£iirl\ H- DL-Pip -OBzl • HC1 £#fc 0 

Boc-L-Ile-OH • 1/2 H 2 0 (2.47 g, 10.7 mmol), H-D-Pro-OBzl • HC1 (2.28 g, 
8. 9 mmol) JkXf HOBt • H 2 0 (1. 36 mg, 8. 9 mmol) <D DMF (20 ml) ^KlTk^T 
T DCC (2.20 g, 10. 7 mmol) Wf!)xf;V7^ (1.25 ml, 8.9 mmol) %M 

*.fc 0 8mmm#m. dmf&®*u m^f-Mmmu w?*>mfrtm, 

»s mm^yyv^^y^^^^^^y^yy^— (4x30 cm, 1%^/ 

*-;V / ^Mi^U ft^^lB diastereomer ®&tfo (3.33 g, 7 

. 70 mmol, iRsp 87%) £#fc 0 TLC: Rf = (CHC1 S / MeOH = 9/1) 
WSM 1 5 . Boc-D-Tyr(Me)-L-Ile-DL-Pip-OBzl (D&)& 

Boc-L-Ile-DL-Pip-OBzl (3.33 g, 7. 70 mmol) £ TFA (10 ml) fcft&U & 
ftT30#|R!lfc*Lfco Rf&j*T*TFA&«*U *BET*fc*U H-L-Ile-DL-Pi 
p-0Bzl-TFA rtl-^DMF (16 ml) i*\ Boc-D-Tyr (Me) -OH (3.4 

1 g, 11.6 mmol) SrJn*.^ ^TTlcJfrT HBTU (4. 38 g, 11.6 mmol), HOBt • H 2 0 
(1.18 g, 7.70 mmol) RXfi V V ^ffrT $ V (7. 01 ml, 50.1 mmoD^P^L. 3 lf£ 

mmwvtco Rfomzmm®., mm^Mmmu 10 %^^m^^m, 4%%. 
^tks-^-m; ^ATK^^isfp^igTKT^^bfco M g so 4 x&M&, mm 

, 7t-A»^7 7 r>a ^> !]*^^ P v f 7^ - (4X30 cm, 
J—)V / fuu-fcjVJ*) U 7^-— A^©^|B diastereomer (3 

.46 g, 5.67 mmol, Jfc* 74%) Srfcfc. TLC: Rf = (CHC1 3 / MeOH =9/1) 
1 6 . Boc-D-Tyr (Me) -L-Ile-DL-Pip-L-Ab7-0Bzl <D&f& 

Boc-D-Tyr (Me) -L-Ile-DL-Pip-OBzl (3. 46 g, 7. 37 mmol) )V (30 m 

1) fc*#U 5% Pd-C (230 mg) #&TgHttJKcSrff-ofc 0 8 l$jR|& Pd-C« 
<Hfi&U KJSttSrS*^ Boc-D-Tyr (Me) -L-Ile-DL-Pip-0H$r#fc o 

Boc-L-Ab7-0Bzl (3.05 g, 3. 12 mmol) £r TFA (5 ml) U 7fCi£T30# 

WScSUfCo KJfc»TfcITA&tf*U fcfcffTftfcU H-L-Ab7-0Bzl • TFA 
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tc 0 Ztl&DW (16 ml) 1i\ Boc-D-Tyr(Me)-L-Ile-DL-Pip-OH (2.80 g 

, 5. 39 mmol) %M%., Wi^XftjfoT HBTU (2.66 g, 7.01mmol), HOBt • H 2 0 (82 
5 mg, 5.39 mmol) RXf- h V ^frT% ^(3. 02 ml, 21.6 mmol) 3 B$IHI 

7* — Aftl^^yi/aVJI^Wn^ b^97>f- (4X30 cm, 2%^*/ 
— /V / ^pp^A) -etttllU A^^IB diastereomer jS^4fe (4.0 

7 g, 4.91 mmol, JR^S 91%) &#fc 0 TLC: Rf = (CHC1 3 / MeOH = 9/1) 
MMM 1 7 . H-D-Tyr (Me) -L-Ile-DL-Pip-L-Ab7-0H • TFA 
Boc-D-Tyr(Me)-L-Ile-L-Pro-DL-Pip-0Bzl (4.07 g, 4. 91 mmol) A> 
(10 ml) \mmU Pd-C« (300 mg) #fcT8HJ*3t5n<MTofc 0 8 BfrJRm, P 
d-CteflS«r«HfiU Rj£Jfc*«*flL Boc-D-Tyr(Me)-L-Ile-DL-Pip-0Htr#7h o 

TFA (10 mL) 30 ^Wifc* Lfe. SJ^«rS*«> 

7VV / ^ifta— 7VV (1:10) SrJn^TH-fbU ^TffcjftfcfcSIIB diastereom 
er ffi^ft (2. 60 g, 3. 51 mmol, JfcS(S 72%) §r#fc 0 

H»J18. Cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pip-) jaXTF Cyclo (-L-Ab7- 
D- Tyr (Me) -L-Ile-D-Pip-) 

^jR^h^^K* H-D-Tyr (Me) -L-Ile-DL-Pip-L-Ab7-0H (1.28 g, 2.0 mmo 
1), HATU (1.14 g, 3.0 mmol) RTF DIEA (1.0 ml) £5#fiJLT 30 DM 

f (looomi) \zjjwx.x s mikRj&znotco 2#mk, Rim.%mm., mm* 
^Mmmu lwt^m&fm, nmrn^m-rhv^^mmRx^m^m. 

*T?Jfflfti5fc#Lfc 0 MgS0«T??£jRgK M. 7t-A»77S/^V'y*^ 
;^nvf^77^- (4X30 cm, 2%^ * / -/W "t?»3RU^ C 

yclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pip-) & 372 mg (61%, HPLC ft&l$|RU 8.94 
min., FAB-MS (dithiodiethanol), 607 [M+H], (607.2)), Cyclo (-L-Am7 (-) -D-T 
yr(Me)-L-Ile-D-Pip-)&238 mg (39%, HPLC fiWSRK 10. 5 min. , FAB-MS (di 
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thiodiethanol), 607 [M+H], (607.2)), ZMfl? *~J>Wik LT#fc 0 
MM®} 1 9 . Cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-L-Pip-) 
cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pip-) (130 mg, 0.21 mmol) <D DMF (1 ml) 
®m^*B^#V (69 mg, 0.315 mmol) %M*.X ZmmEJfc&ttc 0 

®*LT 109 mg (86%) <D^m^tc 0 HPLC A^R^Ws 8.94 min., FAB-MS (di 
thiodiethanol), 603 [M+H], (603.3). 

H»J2 0. Cyclo (-L-Am7(-) -D-Tyr (Me) -L-Ile-L-Pip-) (SS-dimer : SCOP 2 
98) 

cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-L-Pip-) (114 mg, 0. 198 mmol) <D 
/-A- (0.5 ml) V-/M£T^E-~T (10 eq.) ffl^ttTtf 

Ag»£L7c 0 W&m&k DMF (2 ml) fcigflPU 1 M I 2 (^^/-/V) 0.25 
ml &MZ.Xmk*?T'2lt 0 SS dimer& Sephadex LH-20 (DMF) #7 

AT'*t^Lfc 0 fr%toX-X&&tft3ikLXntc 0 JRfi 82 mg (78%) 0 HPLC fi^P 
H$Wk 11.6 min., HRMS (FAB, dithiodiethanol), 1063.5391 [M+H], C^O,,,^ 
S 2 (1063. 5361) . 

2 1 . Cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-D-Pip-) <D&}& 

cyclo (-L-Ab7-D-Tyr (Me) -L-Ile-D-Pip-) (240 mg, 0.40 mmol) <D DMF (0.5 m 
1) fflfcfr'Fti-mk* V ?A (69 mg, 0.60 mmol) %MtLX 3 ^^JCS$^rfc 0 

BLfo®*mffi&, mm^Mmmu M?^>mk®m, 4%mm^m-rhv 
^tmmK^vtc^^T^w-m^n^x m mg (ee%) (ommi*mtz. 

0 HPLC fly#B£[Rk 10. 5 min., FAB-MS (dithiodiethanol), 603 [M+H], (603.3) 
H}&#]2 2. Cyclo (-L-Am7(-) -D-Tyr (Me) -L-Ile-D-Pip-) (SS-dimer : SCOP 3 
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00) <D&& 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pip-) (160 mg, 0.27 mmol) <D DMF (1 
0 ml) mV£** J-M&T'y't-T (10 eq.) fctfMB ^tTt^^ri* 
Ltc 0 mmW£&. DMF (2 ml) fcJg&d>U 1 M I 2 (^/-/V) 0.31 ml 
TiMfcSrffofc. £$Lfc SS dimer£ Sephadex LH-20 (DMF) 
fee 7K^Dx.T6^ v 7l5i: lt#fc, IR* 54 mg (36%) 0 HPLC 4M$l$|Rk 13.4 
min., HRMS (FAB, dithiodiethanol), 1119.5939 [M+H], CgAAc^ (1119. 59 
86). 

MMM 2 3 . Boc-L-Ile-D-Pro-OBzl <D&&, 

Boc-D-Pro-OH (17.2 g, 80 mmol) HV^n^ K (14.3 ml, 120 mmol) 
k & DMF (160 ml) tpSfcftT"? V V ^ffrT S > (16. 8 ml, 120 mmol) #£T 
"T?EJ&§ii\ Boc-D-Pro-OBzl Sr»^t LT#fc 0 rftfc 2 N HC1 / 
y (5 eq. ) "XT 3 R#llKjS£ii:T, H-D-Pro-OBzl • HC1 &#fc c 

Boc-L-Ile-OH • 1/2 H 2 0 (24.0 g, 100 mmol), H-D-Pro-OBzl • HC1 (19.3 g, 8 
0 mmol) RXfm&t'Rfi (15.3 g, 100 mmol) (D DMF (200 ml) JgJRKyfCifrT'T* 
DCC (8.3 g, 30 mmol) WMixf/vr^y (3.5 ml, 25 mmol) %jjQ?Ltc 0 8 
DMF£f££U Ifflten^McMlfU l0%?^>Mfr®m, 4%^ 

s Wi^yyv^^^^iJ^jv^n^y^fyy^— (4x30 cm, 1%^/— >v 

/ ?uu7fr/vj») xmmu toftommt&m (21.5 g , 51 mni, ir* 72%) 

§r#fc 0 TLC: Rf = (CHC1 S / MeOH = 9/1) 

H»J 2 4 . Boc-D-Tyr (Me) -L-Ile-D-Pro-OBzl <D&f& 

Boc-L-Ile-D-Pro-OBzl (21.5 g, 51.4 mmol) & TFA (50 ml) KS&PU ^ 
Tl^TOfiLTSio Ej£|*TftTFA«:B*U JWETftjftU H-L-Ile-D-Pro-OB 
zl«TFA &#fc 0 £tl£DMF (100 ml) Boc-D-Tyr (Me) -OH (16.7 g 

, 56. 5 mmol) &M%.^ ^TzkiftTHBTU (29. 4 g, 77 mmol), HOBt • HjO (7.8 
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7 g, 51 mmol) RXf h V scf-A^T % ^ (25.2 ml, 180 nunol) fc&DiL 3 WfflW, 

t-A^7^yi/ai/U*Wavh^77^- (4X30 cm, 1%*?; — 
)V I ^DP*M) "eilt> 7* — *>fc<bW&fo&lto (22.0 g, 37 mmol, Ifc 
* 72%) £#7t. TLC: Rf = (CHC1 3 / MeOH = 9/1) 
%Wfr\ 2 5 . Boc-L-Ab6-0Tmse <D^J& 
Boc-L-Ab6-OH (620 mg, 2. 0 mmol) h Y ]) * *f-)WV JV^$ J -M0. 572 ml, 
4. 0 mmol) k & DCM (6 ml) 4-i^ fvVT ^ 7 tf J) (24. 4 mg, 0. 2 mm 
ol) #ftT6W#Lfc„ Efcifc***^ B£te*?vM2:»#U 10** 

wtTk^ms Mimfomi'h v <y^7mmRnmm±m.^m^wvtc 0 Mgso 4 

•?Wmks mm, m^m^yyy^^yV^^^n^h^yy^- (4X30 cm 

, 10% tim^* / m^omm^m (820 m g) 1.62 * 

mol, Jfc* 81%) %mtCo TLC: Rf = 0.97 (CHC1 3 / MeOH = 9/1) 
H»J 2 6 . Boc-D-Tyr (Me) -L-Ile-D-Pro-L-Ab6-0Tmse <D&& 
Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.01 g, 1.70 mmol) %*$J— ?V (20 ml 

) \mmu 5% pd-c (i5o mg) #&TWMM7t*ftotc 0 8&m& ?d-cmm 

&«tiftU £Jfcifc<S:«*8L Boc-D-Tyr (Me) -L-Ile-D-Pro-0HSr#7t o 

Boc-L-Ab6-0Tmse (1. 51 g, 3. 0 mmol) & TFA (5 ml) fc&ffi U *ifrT 30 ft 
mnUVtCo RJtS3l»TftfiaS«*«*L, «JET«*fcU H-L-Am6-0Tmse • TFA 

£*t<SrDMF (3.5 ml) *ftT"C 4 Lfc Boc-D-Tyr (Me) - 

L-Ile-D-Pro-OH (819 mg, 1.62 mmol), HATU (776 mg, 2.0 mmol) MMJi 
f-AST^S (0.24 ml, 1. 7 mmol) fcjp*.* 3l$|HHJt#Uto EU&m&WMQt* 

mm^Mmmu io%*^$?m^ 4wsiii**^hy ^a^k^w^ 

a^!l^/^t3-7b^77^- (4X30 cm, 1%^/— /V / ^DP^/Kk) 
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"^ilU mWk&m (888 mg, 1.09 mmol, JR* 64%) &#fc 0 TLC: Rf = (CH 
CI, / MeOH =9/1) 

^J£#l2 7. Boc-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0Bzl 

Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.19 g, 2.0 mmol) £ TFA (5 ml) 
U *fcT30#BMfc|tLfc o £BSj»T*TFAM*U «ffTf£j*U H-D-Tyr 
(Me)-L-Ile-D-Pro-OBzl • TFA ^#fc 0 ift&DMF (4.0 ml) Boc- 
L-Ab7-0H (652 mg, 2.0 mmol) MV^TtKJ'pTHBTU (1.14 g, 3.0 mmol) 

, HOBt • HjO (306 mg, 2. 0 mmol) RTf V V x.^A>T $ V (1.4 ml, 10 mmol) £ 

7t-Aft^79S'Vai/!J*Wp-7h/77-f- (4X30 
cm, nttJ-fV / ^OP^) TifMU 7*-^tfe©Sl^b'&* (1.51 
g, 1. 89 mmol, 94%) &#7t 0 HPLC fiy$B$IRU 9. 15 min. 

MMM 2 8 . Boc-L-Ab8-D-Tyr (Me)-L-Ile-D-Pro-OBzl <D^/& 

Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1. 19 g, 2. 0 mmol) & TFA (5 ml) 
U 7lC^T30^TOttL7c: o TFA U #JBETf£«IU H-D-Tyr 

(Me)-L-Ile-D-Pro-OBzl • TFA &#fc„ Clfr&DMF (4.0 ml) Boc-L- 
Ab8-0H (676 mg, 2.0 mmol) iRl^TaiCJ&THBTU (1.14 g, 3.0 mmol), 

HOBt • HjO (306 mg, 2. 0 mmol) RXf h V ^f/UT 5 V (1. 4 ml, 10 mmol) fcjq 

3^w^L7t 0 mwt^Mmmu wfi^ym&m 

ftffK 7t-At^77 y Vai/y^^ a v f^77^- (4X30 cm 
, 2Jtf*/-/W ^nn#M) •OHfiRU 7*-J>#L<OWW\&to (1.44 g, 

1. 76 mmol, ifc* 88%) £#fc 0 HPLC *££FB#f^ s 10. 9 min. 
MMM 2 9 . Boc-L-Ab9-D-Tyr (Me) -L-Ile-D-Pro-OBzl 
Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.19 g, 2.0 mmol) & TFA (5 ml) \Z&ffi 
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U Tk^TZQftmtmLtc »SIIT*TFA*«*U fcflETftjftU H-D-Tyr 
(Me)-L-Ile-D-Pro-OBzl • TFA £#fc 0 ^tbtrDMF (4.0 ml) (Cttftgc-^ Boc- 
L-Ab9-0H (775 mg, 2.2 mmol) £7jPx. N J^TSIcftT HBTU (1.14 g, 3.0 mmol) 
, HOBt • H 2 0 (306 mg, 2. 0 mmol) RTF h V ^^/VT 5 ^(1. 4 ml, 10 mmol) & 

7t-A^^77yv' 3 .i/!)^Wt3-7b^77^- (4X30 
cm, 2%* ? J / ?uu fc/i^) -effiRU 7*-^^©SfBfl;^» (1. 31 
g, 1.58 mmol, Jfe* 79%) &#fc 0 HPLC 11. 7min. 

MMM 3 0 . H-D-Tyr (Me) -L-Ile-D-Pro-L-Ab6-0H • TFA <D&)$ 
Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0Tmse (888 mg, 1. 11 mmol) — jv 

(10 ml) fcjgflPU *}&TT?3#S'JLfc 1 N NaOHTKM (1.32 ml, 1.33 mmol 
) fcOP*., 3«£fcgLfc 0 ^«^a^#s g^^^H^^U 10%^ oc^ 
SfeRt«fifP^ifc!tc*eJW»C^bfco MgS0 4 T^M, IiU Boc-D-Tyr(Me)-L-I 
le-D-Pro-L-Ab6-0H £#fc 0 TFA (5 ml) KlfeMU *?&T 30 #IBSfc8 

Lfc 0 £0£#fc#*& % mmT&&Ls mVt<Dmitt&m (778 mg, 1.07 mmol, 

W 96%) &ntc 0 

Hffiftl 3 1 . H-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA <D&f& 
Boc- L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.51 g, 1.89 mmol) J — )V 

(5 ml) \mmU 5% Pd-C (150 mg) #&TSStt»7G&fTo;/i: e 5 B£TO % Pd- 
CttjfcSrStiflU KJ(&?fc*:e*flK Boc-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H $r#fc 
o rtbSr TFA (5 ml) fc»#U fcftT 30 #Mife1! Lfc. KJS**«*«, M 
EETISftU iftiR©*|Bft;#*> (1.15 nig, 1.84 mmol, IR* 97%) 
3 2 . H-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA <D&J& 
Boc-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.44 g, 1. 76 mmol) >V 
(5 ml) IC*«|U 5% Pd-C (150 mg) ##T^$Jai7C&*To7t 0 5 B$|HJfk Pd-C 
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tt$fcSritalU RjS^RSrS*« % Boc-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0H 

o ztb* tfa (5 m i) \mmu *»T3o^Mac*Lfc. J* 

ffTSlL, AftOfflBfb^ (1.15mg, 1.84mmol, « 97%) &#fc e 
^Jfifll 3 3 . H-L-Ab9-D-Tyr (Me) -L-Ile-D-Pro-OH • TFA <D&J$ 

Boc-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.31 g, 1.58 mmol) §r^^/— ;V 
(2 ml) \mmU 5% Pd-C (150 mg) «Tg!jM7G£*Tofc 0 12 R$fflft N Pd- 
C$$££r$tiiU &J&$£rg£# x Boc-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0H^r#fc 
o TFA (5 ml) fc»#U zk^T 30 bfc 0 ^ 

-?vw ^aiw-^^ ( 1:10) ^p^-c@^t % m&Tftmmmmit&m o 

05 mg, 1. 42 mmol, Jfcs£ 90%) &#fc 0 

MMW 3 4 . Cyclo (-L-Ab6-D-Tyr (Me) -L-Ile-D-Pro-) 

H-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0H • TFA (778 mg, 1.07 mmol), HATU (616 m 
g, 1.62 mmol) DIEA (0.75 ml) &5#§i|LT 30 DMF (110 ml) \Z. 

mux, mkfcjfc&ftotc. 2mm&®m%>g3;Lxmw&mM^Mmy ^ 

10% 4% NaHC0 3 , £l*fe&7kTi!feV\ MgS0 4 T*ftjRLfc„ 

^*t^ §m^5vW£$&$?U 10%*:n^Sfc*»«. 4%^7(<^hy 

«^fn^7K-e)fi»^Lfc 0 M g so 4 Ti£;fei^ y^-^m^yy 

j/i/av'j)*^pvh^77^- (4X30 cm, 1%^^/-/V/ 

A) -e^t, 146 mg (23%) &#fc 6 HPLC ^B#P^ 9.06 min. , 

HRMS (FAB, dithiodiethanol), 579.2197 [M+H], C 27 H 41 0 6 N 4 79 Br (579.2182). 

*fc> Z<DW Ab6 <£>{K|$(;« Br fcW&LXm&Ltc HOAt adduct &^tf^ 
^fb7^/f K % cyclo (-L-A (OAt) 6-D-Tyr (Me) -L-Ile-D-Pro-) 167 mg (27%) 
&y*-J*t LT#7to HPLC 8. 16 min., HRMS (FAB, dithiodiethan 

ol), 635.3312 [M+H], C 32 H 43 0eN 8 (635. 3306) . 
MMffl 3 5 . Cyclo (-L-Ab7-D-Tyr (Me) -L-Ile-D-Pro-) <D&J& 

H-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H- TFA (1. 15 g, 1.84 mmol), HATU (1.05 
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g, 2.76 mmol) RXf DIEA (1.28 ml) £: 5 #|R] LT 30 DMF (180 ml) \Z 

mk&Jfc&ftilto ±kmmfcffiM:LX 700 mg (64%) ©7t-A|r# 
1t 0 HPLC fiy$R#Nk 9.90min., HRMS (FAB, dithiodiethanol), 593.2300 [M+H 
], C 28 H 42 0 6 N 4 79 Br (593.2339). 

MMffl 3 6 . Cyclo (-L-Ab8-D-Tyr (Me) -L-Ile-D-Pro-) <D&J& 

H-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA (512 mg, 0.80 mmol), HATU (455 m 
g, 1.20 mmol) RU DIEA (0.56 ml) £r5#§!lLT3 Oft%\Z. DMF (80 ml) \Z 

yj- (4X30 cm, Vk*$ / ^pp*M) T?iKEKU 267 mg (55%) <D 

7*- A$r#fc 0 HPLC fi&ttttRK 9.95 min., HRMS (FAB, dithiodiethanol), 6 
07.2501 [M+H], C 29 H 44 0 6 N 4 79 Br (607.2495). 

3 7 . Cyclo (-L-Ab9-D-Tyr (Me) -L-Ile-D-Pro-) <D&f$ 
H-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA (905 mg, 1.41 mmol), HATU (833 m 
g, 2.12 mmol) RXf DIEA (0.64 ml) £r5#fiJUT 30 DMF (150 ml) \Z 

o MgS0 4 Xft$m, aiffix 7t-AW^77r7aV!)*^P-7f07 
>f- (4X30 cm, 1%^*/-A- / ^PO*;VA) TttfiRU 533 mg (61%) <0 
7*-J*%&tc a WLC tiffins 10.9 min., HRMS (FAB, dithiodiethanol), 6 
21.2625 [M+H], C S0 H 46 0 5 N 4 79 Br (621.2652). 
MMW 3 8 . Cyclo (-L-Am6 (Ac) -D-Tyr (Me) -L-Ile-D-Pro-) 

cyclo (-L-Ab6-D-Tyr (Me) -L-Ile-D-Pro-) (146 mg, 0. 252 mmol) <D DMF (0.5 
ml) &Wt\£?'*rWftSt* V $ & (57.6 mg, 0. 504 mmol) %M?LX ZmfflRlfc&lt 
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^^^mWnVX 114 mg (79%) ©JftJK4*Sr#fco HPLC ft&HfrlRU 9.06 mi 
n., HRMS (FAB, dithiodiethanol), 575. 2879 [M+H] , C 29 H 43 0 6 N 4 S (575.2903). 
MMM 3 9 . Cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-Ile-D-Pro-) <D&J& 

cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-) (133 mg, 0. 226 mmol) <D DMF (0.5 
ml) ffiRK f-ttWUVV* (52 mg, 0.452 mmol) £r#n;tT 3 f$P f ra&£itr 

T 118 mg (89%) ©jfttfc**#/t. HPLC fii&i$flQ % 9. 90 min. , HRMS (FAB, dit 

hiodiethanol), 589.3605 [M+H], C^O^S (589.3060). 

MMM 4 0. Cyclo (-L-Am8 (Ac) -D-Tyr (Me) -L-Ile-D-Pro-) <D&J& 

cyclo (-L-Ab8-D-Tyr (Me) -L-Ile-D-Pro-) (267 mg, 0.439 mmol) <D DMF (1 ml 
) fSWiliU ftfgmtJyV* (100 mg, 0.878 mmol) &MZ.X 3 mWRfoZlttc 

222 mg (84%) £>?fti{£f &#7t 0 HPLC 9. 95 min. , HRMS (FAB, dithio 

diethanol), 603.3244 [M+H], C^O^S (603.3216). 
UttfflMl. Cyclo (-L-Am9 (Ac) -D-Tyr (Me) -L-Ile-D-Pro-) 

cyclo (-L-Ab9-D-Tyr (Me) -L-Ile-D-Pro-) (250 mg, 0.402 mmol) <D DMF (0.5 
ml) SWfc^a-ftlfcfr!; *A Ol.4 mg, 0.804 mmol) &;&nx.T 3 ^S/S^* 

fro Rj&m&mmt. mm^Mmmu m^^mt^sm&xm^m^ 

X 190 mg (77%) (DfmM^fro HPLC fiy$l$|Rk 10. 9 min. , HRMS (FAB, dit 
hiodiethanol), 617.3364 [M+H], CJtJWf (617.3373). 

Cyclo (-L-Am6(-) -D-Tyr (Me) -L-Ile-D-Pro-) SS dimer (SCOP 30 

2) <D&& 
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cyclo (-L-Am6 (Ac) -D~Tyr (Me) -L-Ile-D-Pro-) (1 14 mg, 0. 198 mmol) <D* 9 J 
(0.5 ml) Wfcfc** ;-;Vft7^7 (10 eq.) 4rfls/8§i§rCTi??vft' 
g»*Lfc e mWmis®. DMF (2 ml) fc»d»U 1 M I 2 i?uZJ-,v) 0.2 ml 
SrJP^TK^SrffoTto £/&Lfc SS dimer £ Sephadex LH-20 (DMF) iiy A 
Lfc„ TK^P^-Ce-fe^i LT^fCo Ifcfi 82 mg (78%) „ HPLC 
fSk 11.6 min. , HRMS (FAB, dithiodiethanol), 1063.5391 [M+H], C 64 H 79 0 lo N 8 S 2 
(1063. 5361). 

Cyclo(-L-Am7(-)-D-Tyr(Me)-L-Ile-D-Pro-) SS dimer (SCOP 304 

) <D&& 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (118 mg, 0. 201 mmol) <D*9J 

—a> (o.5mi) f^fctf ;~/u&Ty*~T£i¥m&itTT±?-/i'mzi%JxV 

> i m i 2 (^?;~/i>) &m*.xjmw74 Fv^mzMfcu mrnvx ss 

dimmer LT#fc e JR* 98 mg (89%) e HPLC 12.3 min., 

HRMS (FAB, dithiodiethanol), 1091.5684 [M+H] , ' C^yy^, (1091.5674). 
^JI0!|4 4. Cyclo (-L-Am8(-)-D-Tyr (Me) -L-Ile-D-Pro-) SS dimer (SCOP 30 

6) <o&m 

cyclo(-L-Am8(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (222 mg, 0.368 mmol) (D*#; 
—)V (0.5 ml) /~/l&T>*r~T%ftH&l£XY±^;l<m%&&\, 
% 1 M I 2 (^/-/W) »^T«^/V7^ Ky/V^SrSMkU ftMLTSS 
dimer &&&&3Zk LT#fc„ ft* 167 mg (81%) 0 HPLC 13. 0 min. , 

HRMS (FAB, dithiodiethanol), 1119.5961 [M+H], C B8 H 86 0 10 N 8 S 2 (1119. 5987). 

Cyclo (-L-Am9(-)-D-Tyr (Me) -L-Ile-D-Pro-) SS dimer (SCOP 30 

8) <D&m 

cyclo(-L-Am9(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (95 mg, 0. 154 mmol) <D*#S 
-/V (0.5 ml) mm^t ? / -fr&Ty*~T*ftmtS*tXT±^/ls&&m£:L 

s i m i 2 {=.9s-jv) £Mx.xm%&x*y j FVjvm&miku »hutss 
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dimer LT#fc 0 IR* 84 mg (98%) „ HPLC tfy$ft#f^ 14.2 min. , 

HRMS (FAB, dithiodiethanol), 1147.6307 [M+H], C^Vy^ (1147. 6300). 
^«!|4 6. Cyclo(-L-Am7(SMEt)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 404)<£>-g^fc 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (270 mg, 0.45 mmol) O DMF (0 
.5 ml) m&\Z.*fi ;~-;V®?>*-T (10 eq.) ^/|StT7tf^*» 
*U T^=T*e*f| N 2-^y^7 P h^^y-7V (10 eq.) fcfin*. % 1 If I 2 
(^^y- /U ) o.2 m i ^ptT^btr=fTo7t e SS hybrid £ Sephade 

x LH-20 (DMF) #?AT?J»»U *tt£f£0l«:frV\ *!Bfc£^«:&£j&5lcfc LT 
#fd 0 IR* 30 mg (11 %) 0 HPLC 8.9 min., HRMS (FAB, dithiodieth 

anol), 622.2877 [M], C 30 H 46 0eN 4 S 2 (622. 2859) . 

MMM4 7. Cyclo(-L-Am7(S2Py)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 401) <D&ffc 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (40 mg, 0. 07 mmol) <D DMF (1 
ml) m&fc 2, 2' (31 mg, 0. 14 mmol) RTfi* ? J V* 

~r do eq.) &m&., 8^mmwhtc 0 gj&m&mim, n^m^yyy^^ 

isD%<?jV#W y?*7"74*- (4X30 cm, 1 # / — /V / $ u n A) T? 
MIU «3&ffc-£fc«:fcfc 8 JR* 15 mg (38%) e HPLC fiy$B5W % 9.6 min., HR 
MS (FAB, dithiodiethanol), 656.2952 [M+H], C 33 H 4B 0 B N 5 S 2 (656.2940). 

Cyclo(-L-Am7(S4Py)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 

OP 402) <D&& 

cyclo.(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (100 mg, 0. 17 mmol) O) DMF (1 
ml) t&foK 4, 4' -i?^ tT y (75 mg, 0. 34 mmol) RTF* * «/ — /M£T ^ 
*r~T (20 eq.) fcfll*., 8 H3«!#Lfc e »*77 5'^ 

ai/!)*mP-7f^7^- (4X30 cm, 1 / ^PP*W) 

TfffifiRU ^IB{b^^#7t 0 JRfi 13 mg (13%) e HPLC 6.5 min., H 
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RMS (FAB, dithiodiethanol), 656.2934 [M+H], CJl iS 0 5 N B S 2 (656.2940). 
MMM4 9. Cyclo(-L-Am7(SEll)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 403) <D&J$ 

5,5'-^^-t^(2-^hD-<^>i?) (515 mg, 1.4 mmol) <D DMF (2.8 mL) 
*?&TW TvKT $ J** (343 mg, 3.0 mmol), DCC (867 mg, 3. 0 mmol) 
R&WBfllfl (214 mg, 1. 4 mmol) *Mtl, 8B#«if#Lfc e &J»7^£J« 

&»su fm^f-Mzmmvs 4%$m*.m-rhv s^tk 

icUh 0 X^ffc*!^ ^^y^v-y^^^o-^h^^^^- (4X30 cm, 1% 
/V / ?xmib/vj*) -cK&jRU 5,5'-i?^lf^(2-=. hta^-t? yfcs? 
p< <f-frT ^ K) £#fc 0 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (130 mg, 0. 22 mmol) (D DMF (2 
ml) ^(C5,5 , -^^-If^(2-^ 5 K) (198 mg, 0. 

44 mmol) RXfi* */-/H£T^=T (10 eq.) *Mk.. 6B#F«#Lfc 0 £E 
J»£^$g#s DMF U HPLC (column : YMC-Pack 0DS-A 10X250 

mm) "CMU «H&fb-g**#fc. JJX4 13 mg (9.3%) e HPLC fi&ftHfrRU 9.5 mi 
n., HRMS (FAB, dithiodiethanol), 771.3201 [M+H], C 37 H 60 0 8 N 6 S 2 (771.3210). 
^»J5 0. Cyclo(-L-Am7(SMe)-D-Tyr(Me)-L-Ile-D-Pro-) (SCOP405) (D^j& 

cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-) (118 mg, 0.2 mmol) <D DMF (1 ml) 
88ft Kl 4-methoxybenzylmercaptan (0.056 ml, 0. 4 mmol) te&TFh V ^f-frT 
(0.07 ml, 0.5 mmol) %Mz.X, MUX 2 9$m&Jfo&1ttc 0 £/&Lfccyc 
lo(-L-Am7(Mb)-D-Tyr(Me)-L-Ile-D-Pro-) ^Sixf /l^fiffl L, ftMUfc^^ 
& J—)V (18 ml) cfT Dimethyl (methyl thio) sulfonium tetrafluoroborate (0 
.9 mmol, 176 mg) MUX 2 R£H&j£;&itfc 0 MlrllLs ^nn^ 
•MnJgfcU ^U*WPVf^77^- (2X25 cm, 2% /V/^O 
p /Jn/U'A) -eM^U, |#J^£#fc 0 IR* 69 mg (65%) e TLC Rf: 0.90 (CHC1 S 
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/ MeOH = 19 / 1) 0 HPLC ft&ftRU 12.28 min. HR-FAB+ MS: 593.2777 (calcd. 
: 592.2753, composition: C^OgN^, matrix: 2, 2' -ditihidiethanol) 0 

mmm 5 1 . hd a c&mumm&comfe 

Sulfur-containing cyclic peptides (SCOP) £>#3£<£>— K&HI 1 ~4 % 
1£(DMACmmM'?bZ>m5\Z7Fir£5tj:CYl-l, Cyl-2 (Furumai et al. (2001 
) Proc. Natl. Acad. Sci. USA, 98, 87-92.) %7t\?:MWr h y^f^ YWkO 

*>y yRTfmmm*x*<Dmm]k&tkmvtc 0 

3z&<D Cyl-1, Cyl-2 ^£#3 >y±* LDLL fcT?hZ>l)K LDLD <D 

o 

W)ACimm&Mfe*n &Oil!9HDAC«&fi$!lLfc 0 10 
Ommx-f y^tlX 1 0 7 fiO2 9 3T|lMt^, 2 4flfP f g$H-t h HDAC 
1, 4%tc}-i-?VXWkC6t:$£$L~r%'<??~ (1 fi g) % Lipof ectAmine 2000 
reagent (Life Technologies, Inc. Gaithersburg, MD) Sr^iV^T b yV^yau 
fiSayLtCo &*5 N ±!3fc h HDAClBm^^-JSp cDNA3-HD 1 (Ya 
ng, W. M. , Yao, Y. L. , Sun, J. M. , Davie, J. R. & Seto, E. (1997) J. Bio 
1. Chem. 272, 28001-28007.) „ t fHDAC4M^^Htp cDNA3. 
1 (+) -HD4 (Fischle, ff. , Emiliani, S., Hendzel, M. J., Nagase, T. , 
Nomura, N. , Voelter, W. & Verdin, E. (1999) J. Biol. Chem. 274, 11713-1 
1720.) , v^HDAC6M^^-ttpcDNA-mHDA2/HDAC 
6 (Verdel, A. & Khochbin, S. (1999) J. Biol. Chem. 274, 2440-2445. ) £ 
/SVyfco OPT I -MEMl>*C5«P«I^^-*flSt9a**fc^ Dulbecco'sm 
odified Eagle' s medium (DMEM) fct&M&ZS.&LX 19 Rfr|HJ>f y**^<~- h 
Lfc 0 <BJ&«rPBST??5feofc^ lysis buffer (5 0mM Tr i s-HC 1 (p 
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H7. 5) , 12 OmM Na C 1 , 5mM EDT A, 0. 5% No n i d e 

t p-4o) emu ys^ayifc. ±m&&to&mtzx.9M*>s Pro 

teinA/G plus agarose beads (Santa Cruz Biotechnologies, Inc. ) IrffiV^t^ 
#4WW5*>v<^«rBfcVy|fc 0 •ewSL HD AC 1 „ HDAC4^M^fc» 
-Uffctt^ ant i-FLAG M2^ (Sigma-Aldrich Inc.) Sr^Px., HD 
AC6£^£*fc»LL?#^tea n t i -HAgtffc (clone 3F10, Roche Mole 
cular Biochemicals) Srjjp^."C 4tT"C 1 S$fflfiU&&&it e Z.tl\Z.Ttf n — * tf — 
X^p^.T4t:-t?l^WSJSS$^r^ lysis buffer -er^fia—^tr-X^ 3 
|HlgfcV\ HD buffer (2 OmM T r i s -HC 1 (pH8. 0), 1 5 0 mM 
Na C 1, 1 0 % ^ U *fe P — /U a complete protease inhibitor cocktail (B 
oehringer Mannheim, Germany) ) "C— IH^c ofc 0 HD buffer (2 0 0/* 1) 
F LAG^/f K (4 0 ^ g) (Sigma-Aldrich Inc. ) SfcttHA^f K ( 1 

-/Vi LTHDACMMMWWi: LT£nfe*vcv^ h U = **^A (TS A) 
£DMSO»|?LT, 8gl0mM©gMWLfCo »£rttfc*Wfr£4&* 
fctt3Vbn-^©TSA#^ETs ±1BHDAC«£ [ 3 H] •e«»LfcT'fe? L 
/Wbt*b^£®^&3 7 0 CT?l 5#Pfl-fy^^- h1-%Zk~?ft^tc (K 
J&^$& 1 0 0 At 1 ) . 1 0 At 1 ©HC 1 Sr»UTJh*, 5 

ft, y > p -/H:^3(t 5 HD A Cgfi© 5 0 %PltiS ( TIC50 (nM) J ) 

"C^Lfc (£l~4) 0 

i/2 vivo © HDAC p21 ^n*-*H»3H&tt&*ggK:}fc©aI 
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*7-H<Dm&&fc^ (Dr. B. Vogelstaein) bfc»^fc *) s 10 

ms*mnhfr7*y*-ji'Uv ^^mmmm^m\ 37°c, 5%-Wtf\$mw 

HSl«r 85000 H/well OJWlilgMSF^Tf 9 6^^n/v>-M:iiU #well ^ 

fc 9 ±m©«tti 99 i * x\ 6 ftirogfi bfcm, m^b-a^^ 1 n 1 t 

s §l#JKfri8i$re^|tLfco iii-ct>TSA«rHDAC|ffl§SH4lcjEH-t- 

Luc Lite (Packard BioScsience Company) £JlV\ &BJ3Sl*Ite:3iS^L-Cl^.5/l<' 

7fi1r\%<Dm&( TEC50 (nM) J )^M^XitmVfc (*1~4) . 
X = Htfe5„ (DTT##) 
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IC50 (nM) 




P21 ^D-t— 


9~ 




SCOP No. 


HDAC1 


HDAC4 


HDAC6 


EC50 (nM) 




mm 
ft 


148 


81.4 


17.0 


> 500000 


6720 


Cyll(LDLL) 


C5 


149 


2.37 


5.22 


44300 


596 


Cyl2(LDLL) 


C5 


150 


2.10 


4.26 


5560 


504 


Cyl2(LDLD) 


C5 


151 


932 


7340 


28500 


> 100000 


Cyll(LDLD) 


C4 


152 


4.60 


2.06 


1400 


309 


Cyll(LDLD) 


C5 


153 


9.13 


91.0 


8050 


9850 


Cyll(LDLD) 


C6 


154 


38.1 


99.2 


2470 


31400 


Cyll(LDLD) 


C7 



, 3zfm* X7t^-Vg^5 LDLL ft J: 9 t> LDLD =t D SH*^ < 
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IC50 (nM) 




P21 -/d^-*— 




SCOP No. 


HDAC1 


HDAC4 


HDAC6 


EC50 (nM) 


mm |£ 


296 


763 


222 


> 500000 


7730 


Cyll(LDLL) 


C5 


298 


114 


33.7 


418000 


5800 


CyI2(LDLL) 


C5 


300 


61.1 


36.2 


255000 


7370 


Cyl2(LDLD) 


C5 


302 


7200 


> 500000 


> 500000 


> 100000 


Cyll(LDLD) 


C4 


304 


142 


145 


> 500000 


341 


Cyll(LDLD) 


C5 


306 


153 


319 


1320000 


847100000 


Cyll(LDLD) 


C6 


308 


983 


505 


745000 


235000 


Cyll(LDLD) 


C7 



n C5 (D h <d asft5g*e*> -5 r t £ *bfc 0 
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P21 




mWm 




IC50 (nM) 








SCOP No. 


HDAC1 


HDAC4 


HDAC6 


EC50 (nM) ®m. 


401 


NT 


NT 


NT 


1360 


152 + 2 -Pyridine 


402 


6.76 


68.3 


1610 


1310 


152 + 4 -pyridine 


403 


21.5 


18.9 


6080 


1800 


1 52 + Blman's reajent 


404 


217 


355 


201000 


1360 


152 + mercaptoethanol 


405 


119 


405 


191 


3260 


152 + methylmercaptane 


401 /DTT 


NT 


NT 


NT 


815 




402/ DTT 


0.553 


1.12 


2010 


470 




403/DTT 


1.15 


1.53 


4730 


748 




404/ DTT 


2.44 


13.0 


15400 


754 





(NTli^XhLT 



SCOP 15 2k fcftl-tt&m t <D hybrid ftTffc Wgffl&&G1rZ Z.k.&j£Ztl 
Itt^yf-p-^ (TSA) 







IC50 (nM) 




P21 -fu^—?~- 


TSA 


HDAC1 


HDAC4 


HDAC6 


EC50 (nM) 


TSA 


19.2 


68.3 


27.2 


445 



SUiOWM <£ 9 N ay7t^Va >Vh 5 LDLL D LDLD #tf># 
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ftiiT& Z^k #fc>j&>ofc 0 *fc, HDAC6 KttlrZ MfiHfc&*J&>fc . 
^W^V^-eJtDTT^T^^--^ (X = H) <DB#£j^ HDAC Pl^'&fg 













IC50 (nM) 




P21 zfn=E-$- 


R&WJ HDAC1 


HDAC4 


HDAC6 


EC50 (nM) 


152 NT 


NT 


NT 


3510 



(NTtt,T-^hLT 



DTT ^TKUt^T. EC50 fit < fcofc 0 DTT dS*#-f 5 i: i^ife© pH fl* 

HJfifll 5 2 . ftljfi l^/VT?© HDAC |fi^fiH4©iJ!|£ 

y*T?ll»f S^ifciDfjofc. fiMWfctt* t fffiJSA/» (HeLa) « 10%FB 
^^r^^-jJr-^V^TJg^^oyto r©tt!r 15000 fi/ml 
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tttt 6^W«fHLfco »£PBSTi$&ofc^ lysis buffer (5 0mM Tr 
i s-HC 1 (pH7. 5) „ 12 OmM NaCU 5 mM EDT A N 0. 5 
% Non i de t P-4 0) fcJMU y=*-*/gyUfc. ±fif&^'fr#8£ 
SDS buffer i^-S-U lOOt^T* 5 #l«3lLfclJ->'7>& 15%SDS 

AKL5C1 (V^/O^i?—) % 2 Jfcftfl: : anti-v £ * (LIFE SCIENCE) TfeSft EC 
L(amersham pharmacia biotech)^g|L^ T-fefvWb'^ K Srflofc (0 

<fo<5 0 

»j5 3. mmn&Txh 

SCP0©»#^x;* b£fc M$iE^« (TIG-3) % t hfg&AsffiiM (HeLa 
) £/S^-OfTofc 0 CtL^ TIG-3 HeLa 10#FBS L7c: DMEM i§ 

«i£;bi\ 37°c N 5%-mmm#&T, TkmnmuLtc-c >*^-*-%m^ 

X%m%ffofc 0 TIG-3 30000 i@/well N HeLa it 10000 ft/well ©*MS<tj£ 
"C9 6^^py^M:|IU #well SfcD±IB©««B 100/* 1 18 

3- well <D±m30vl &m<D9 Ql^-l ? nzfV—\>\Z&V(K)\ j|ofc±f^ 
§fc^fc. 0. 5%Triton-X / PBS 100/t 1 JPjITs «BJSl*»#$* % £ 

fcJB'J<&9 W7V-Y\Z. 30/zl1*o^Lfc:(B) 0 -ttb©9 

n 7" V— b A, B £># well LDH-Cytotoxic Test (Wako) <D&Wfflfc& 30 /z 1 T 

&TM&SJfo£r#Jt &i2rfc 0 OD560 nm <D%b&MM%^4 ^ p 7" V- 
Softmax)T??!|£Lf£ e &RELDH UT[A/(A+B)]^*fc 0 PlWS'&f*. WM 
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LDH*50 %i*5tt©aiftSrLD50 t LT^Lfco ftfcx riSA/&HM$Rl$&BJ& 

m&s&vm (jemj^ldso / ^mldso) ^^v^^^^, #A4Na3ftttic 



6 





LD50 


(nM) # 






HeLa 


TIG-3 n 




TSA 


41.4 


1580 


38.2 


SCOP 152 


370 


6780 


18.3 


SCOP 304 


151 


3471 


23.0 


SCOP 402 


1170 


13300 


11.4 


SCOP 405 


179 


7900 


44.1 


SCOP 304/DTT 


47.1 


1190 


25.2 


SCOP 402/DTT 


161 


4460 


27.8 



H»J5 4. &m&<Dwm 

SCOP 152, SCOP 304 JkXF SCOP 402 ©jk^t^^^^^Mft^T^^-e 
*Tofc 0 FCS 99 a 1 ^-SCOP 152 RX$ SCOP 304 (10 milk SCOP 402 (10 nM) £ 

icDMso-ei omumvitiiO&R^Xiai fflm&nmfe&nolt 
m 7 fc^-fil «3 % iL?f f -e scop 304 & it; scop 402 » scop 152 «£ 9 fcSRt 
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MLtt^ by©T-fe^/Hb^;v^^^^^yT»bfc (08) 0 

}clf^ t b^jaSA.^ (HeLa) 10%FBS ^rJSfeJjP L7ci DMEM irf#il£r,fflV\ 37°C % 

n 15000 1@/ml <DUMMB.X 6^V-f}^2 ml SSL, 18 BWg* 

Lfc^ N TSA, SC0P152 *5 £tf SC0P304 ti 200 nM, SC0P402 » 

l/iMfcfc£J: 5»1U 9l#«*tt»W:*ilLfc. »Sr PBS T?55feo^ % 1 
ysis buffer (50mM Tris-HCl (pH7. 5) x 120mM NaCl, 5mM EDTA X 0. 5% Nonid 
et P-40) fc«»U y-fr-iszyLtCo ±m*i&'bfrMfo£y$kV>, SDS buf 

fer tm&u ioo-ct' 5frmtimhtcy->-7sv%: i5%sds ?;vxm%wm^ * 

4 )VMT- h?>X7T- Lfco 1 £ VX AKL5C1 Wr^s^-T 

v 5 -), 2&jft#; : anti-^!>X(LIFE SCIENCE) T'MS^ ECL (amersham pharmacia 
bioteriOMU Tir^/Wfc^ K£>4£m;HTofc 0 
#3PJ<^b^l«:HDACl, 4 L7c^ HDAC6 {£*T 

Ltfig i: ^ e mmf^^ntc &a>o tc a hdac6 \$mm£ zx%mm< , jei% 
%mn<DMkfcmt>z tmfeistiztK &&kk(DMt> ] o\*7F$%ix&t>-r, w 
ac6 wm-rz r £ teiijftui § rtih4^#^ e>ti5e ^mm o^m^ 

n HDAC6 Ba^ffitfS^KHI < , TSA fc&Vv^*^ T^iR'&^&S - & 
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